pathway inhibition, the MCCs spend more time wandering between the inner and outer layer, and hesitate among several vertexes. We propose a model in which the SCF/c-KIT pathway is required to polarize the motility of intercalating MCCs towards the outer layer and to anchor intercalating MCCs to outer layer vertexes. The cell nucleus is a highly organized environment containing various nuclear bodies or organelles that are involved in the metabolism of RNA. A few nuclear structures are known to associate with specific chromosomal loci to facilitate processing of RNA from these loci. Notably, the nucleolus associates with the nucleolar organizing region (NOR), which contains tandem repeats of rDNA; while the histone locus body (HLB) associates with the tandem repeats of histone gene loci. Here we describe the identification of a novel nuclear body (we termed satellite body) that associates with the chromosome four in Drosophila melanogaster. A doublestranded RNA binding protein Disco-interacting protein 1 (DIP1) forms nuclear bodies in transcriptionally active cells, but not in oocyte nuclei, spermatids, and cells during mitosis. DIP1 localizes to satellite bodies that decorate the fourth chromosomes in both germline and somatic cells. The Drosophila chromosome four contains a very high density of INE-1 transposable element sequences in the introns, which are processed into stable intronic sequence RNAs (sisRNAs). Mutation and overexpression of DIP1 show that DIP1 negatively regulates the abundance of INE-1 sisRNAs. Our results show that satellite bodies localize to chromosome four, and suggest that they function to regulate the levels of sisRNAs from intronicencoded INE-1 elements, which are present in high concentration in chromosome four in Drosophila. Our study provides insights to the compartmentalization of double-stranded RNA or sisRNA metabolism machineries in the nucleus. Cellular dynamics of somitogenesis. Somites, which contribute to vertebrae, skeletal muscles and dermis, form every 90min in rostral-to-caudal order, from mesenchymal pre-somitic mesoderm (PSM). Each newly formed somite is a rosette of epithelial cells surrounding a central lumen, which buds off the anterior tip of the PSM. At the tail end of the PSM, cells are added from the primitive streak. Therefore the PSM has temporal and spatial organisation.
The cell nucleus is a highly organized environment containing various nuclear bodies or organelles that are involved in the metabolism of RNA. A few nuclear structures are known to associate with specific chromosomal loci to facilitate processing of RNA from these loci. Notably, the nucleolus associates with the nucleolar organizing region (NOR), which contains tandem repeats of rDNA; while the histone locus body (HLB) associates with the tandem repeats of histone gene loci. Here we describe the identification of a novel nuclear body (we termed satellite body) that associates with the chromosome four in Drosophila melanogaster. A doublestranded RNA binding protein Disco-interacting protein 1 (DIP1) forms nuclear bodies in transcriptionally active cells, but not in oocyte nuclei, spermatids, and cells during mitosis. DIP1 localizes to satellite bodies that decorate the fourth chromosomes in both germline and somatic cells. The Drosophila chromosome four contains a very high density of INE-1 transposable element sequences in the introns, which are processed into stable intronic sequence RNAs (sisRNAs). Mutation and overexpression of DIP1 show that DIP1 negatively regulates the abundance of INE-1 sisRNAs. Our results show that satellite bodies localize to chromosome four, and suggest that they function to regulate the levels of sisRNAs from intronicencoded INE-1 elements, which are present in high concentration in chromosome four in Drosophila. Our study provides insights to the compartmentalization of double-stranded RNA or sisRNA metabolism machineries in the nucleus. Cellular dynamics of somitogenesis. Somites, which contribute to vertebrae, skeletal muscles and dermis, form every 90min in rostral-to-caudal order, from mesenchymal pre-somitic mesoderm (PSM). Each newly formed somite is a rosette of epithelial cells surrounding a central lumen, which buds off the anterior tip of the PSM. At the tail end of the PSM, cells are added from the primitive streak. Therefore the PSM has temporal and spatial organisation.
We know little about how somites segment in cellular detail. At what level of the PSM do cells start the epithelialisation process? Does the number of cells doing this correspond to those that will form one somite? SEM and confocal imaging was used to study the dynamics of this process. They reveal that epithelialisation starts dorsally, initially in small clusters. The distribution of markers of cell polarity shows that cells polarise later, shortly before each somite separates from PSM. Apical enrichment of N-cadherin occurs about the same time.
It was previously proposed that the medial PSM acts as an "organizer" of segmentation (Freitas et al., Development 128:5139, 2001 ). To test this, we performed a series of quail/chick transplantation experiments, in which various lengths and positions of the PSM were grafted into a host, with or without rotation. Generally, grafts of either medial or lateral PSM segment independently of the host pattern. However, grafting a short piece of posterior most PSM in the reverse orientation generates somites that remain separate but have rostral-caudal polarity similar to the host, suggesting that segmentation and rostro-caudal polarity of the somites are governed independently. Motile cilia are cellular organelles specialized in translate chemical signals into mechanical stimuli. They work like engines for locomotion and mobilize fluids into tubes or cavities. In vertebrates, defects in these organelles cause severe disorders during embryonic development and adult life. Despite recent advance, our knowledge of cilia motility is still confined to observations of flagella of unicellular models or spermatozoa mainly due to difficulty of observe these structures in animal models. Zebrafish transparent embryos offer the opportunity to combine genetics manipulations and imaging of cilia motility. Here we show that MNS1 (Meiosisspecific Nuclear Structural protein 1), a protein originally described as a specific structural component of spermatogenesis, is expressed exclusively in all motile ciliated organ and its abrogation elicit embryological disorders and cilia defects in zebrafish. These results provide novel insights in the cilia motility biology. Protein concentration gradients encode spatial information within and across cells. An opposing gradient of two kinases, atypical protein kinase C (aPKC) and PAR-1, guide the asymmetric organization of diverse cellular structures, but the mechanism underlying their spatial patterning remains poorly understood. Here we show in Caenorhabditis elegans zygotes that the PAR-1 gradient arises as a consequence of dual mechanisms, by which PAR-1 is stabilized at the cortex and is protected from cortical exclusion by aPKC. PAR-1's adaptor protein PAR-2 binds to the conserved KA domain of PAR-1 to stabilize cortical turnover of PAR-1. In parallel, PAR-2 acts as a competitive inhibitor against phosphorylation of PAR-1 at T983 by aPKC, thus protecting PAR-1 from cortical exclusion. Dual mechanisms are essential to pattern the cortical PAR-1 gradient and to facilitate proper segregation of germ granules during embryogenesis. Synthetic circuit of PAR-1, PAR-2 and polarized aPKC in heterologous cells supports an opposing gradient of two kinases at the cortex. Our findings illustrate the basic principles underlying the cortical polarity patterning, which rely on a spatial modification of two antagonizing kinase complexes. Spatial and temporal control of chondrogenesis generates precise, species-specific patterns of limb skeletal structures during development. Cell condensations at the core of the developing limb-bud either differentiate into transient cartilage, undergo hypertrophy, later ossifying to form the skeletal elements, or generate stable articular cartilage at joints. Computational modelling based on Turing-like reaction-diffusion mechanisms, has been used to explore pattern formation underlying limb skeletogenesis, implicating interaction between BMP and canonical-Wnt signalling as pro-and antichondrogenic factors (Raspopovic et al 2014). In high-density micromass cultures, embryonic limb-bud cells spontaneously form a regular pattern of cartilage nodules, reflecting such a self-organising mechanism. Using this experimental scenario, in addition to showing rapid progress to hypertrophy within the population of cells, we showed that altering the signaling environment alters the nodule pattern (Saha et al 2016). Here we develop a quantitative approach to defining the pattern of cartilage nodules in micromass cultures and examine pattern changes through spatially restricted application of BMP and Wnt signalling components, activating and blocking the pathways. Our modified micromass culture approach incorporates local release of combinations of ligands and antagonists (agarose beads or transfected cells), placed at different positions within the culture, compared to general administration (in media). We assess transient and stable cartilage differentiation through histological, immunological and in situ hybridisation imaging to reveal the spatial patterns, as well as Q-PCR profiling of chondrogenic markers. This approach to influencing chondrogenic patterns endeavours to 1) investigate complex signalling interactions across space and 2) provide an environment to create a chondrogenic pattern comparable to a joint-cartilage/rudiment interface. By controlling the molecular environment it addresses how Wnt and Bmp signalling integrate to generate spatial patterns of chondrogenesis, thus allowing greater understanding of their role in guiding stable versus transient chondrogenesis, and formation of correct skeletal structures in the correct location. Mammalian development is characterized by the formation of a blastocyst with a fluid-filled cavity segregating the cavity-facing primitive endoderm (PrE) from the epiblast (EPI) within the inner cell mass (ICM). After the first lineage segregation produces the trophectoderm and ICM, ICM cells stochastically upregulate gene expression patterns for further fate specification while fluid cavities emerge, expand and coalesce. Despite the necessity of proper blastocyst maturation through spatial segregation of fates and global morphology for later embryonic development, the mechanism underlying blastocyst self-organization has not been investigated. Here we aim to elucidate the interplay between cell fate specification (EPI-PrE sorting), apico-basal polarity and cell mechanics that are integral to the self-organization framework. By combining advanced microscopy with genetics, we are able to resolve embryo-wide dynamics of fate specification, polarity establishment and cavity expansion at a cellular level. Together with novel mechanical manipulations, this approach allows us to determine the influence of individual framework pillars and how they feed back on each other in both space and time. In skeletal muscle, lineage-specific gene expression and differentiation is regulated by cell-substrate interactions and cytoskeletal architecture. Earlier, we had reported that signaling controlled by adhesion-dependent RhoA GTPase regulates expression of the muscle determinant MyoD. In proliferating C2C12 myoblasts (MB), RhoA activation induces its effector mDiaphanous1 (mDia1, a scaffold protein), to trigger cytoskeletal reorganization and modulate MyoD expression by titrating the activity of two antagonistic pathways involving transcription factors SRF and TCF. We now report that a Rho-independent active form mDia1ΔN3, which suppresses MyoD expression in MB, does not affect the expression of MyoD in myotubes (MT). However, overexpression of mDia1ΔN3 reduced expression of Myogenin (MyoG), a major target of MyoD in MT, suggesting effects on MyoD function. To identify the distinct mechanisms by which RhoAmDia1 signaling might regulate muscle-specific transcription in MT, we identified mDia1-interacting proteins by yeast two-hybrid screening using mDia1ΔN3 as bait. Prohibitin2 (Phb2), a ubiquitously expressed pleiotropic protein, emerged as a novel partner. Using co-immuno-precipitation assays, we find that Phb2 binds mDia1 only in MT and not in MB, and that this interaction rescues the mDia1-mediated repression of MyoG expression and promoter activity. Binding of Phb2 to mDia1 in MT switches the antimyogenic function of mDia1ΔN3 to a pro-myogenic function. Moreover, Phb2 binds to a region in mDia1 identified earlier as a key determinant in repressing MyoD expression in MB, and might prevent repression of MyoD in MT. Further, Akt2, a positive regulator of skeletal muscle differentiation, and MyoD itself were co-immunoprecipitated by mDia1 in MT along with Phb2. Our findings suggest the existence of a pro-myogenic complex involving mDia1, MyoD, Akt2 and Phb2 in MT to promote MyoG expression. We propose a model where the mDia-Phb2 interaction
